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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a phase adjusting circuit whose adjusting 
range and adjusting sensitivity are constant and whose linearity and stability are 
satisfactory without depending on a clock frequency that controls the device of 
an object to be adjusted and also a control signal generating circuit which 
generates a control signal whose linearity and stability are satisfactory. 
SOLUTION: This device consists of a ring voltage controlled oscillator circuit 
comprising n-stage variable delay circuits (VD1 to VD4), a control signal 
generating circuit 102 that weights n+1 pieces of outputs v1 to v5 which are 
fetched from the voltage control oscillator circuit with phase control signal 
voltage Vcp and performs phase control and a phase-locked loop(PLL) means 
which compares the output v5 of the voltage control oscillator circuit with an 
external pixel clock PCLK1 and locks phase. 
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O'^PCLKl (cffiffl|5)KB Lfc b £ s ^JffiiiSlHlBeo 

4fc*iaa<om*vi*»fe*4aa<oas*v4 

*T'C0^{i, Zfi^ixv ( Vc f ) CttflWa-jgOffi 

KSfc^rl.. EP^>, 0-18 0 [* ] cO(ifflffl£n#M 
Lfci^'flrffifflElIT'**. 

[0044] fflto n a<0^REHEEIHfc» LT »i. 0 
-180 [* ] nWm&nftmirtzX.ol.zKh. ng 

<m$mwm&iznLtm<?)iz*b<r)&i}&i3. ( n + 1 > 
<i, fip*> . . a i , aj* v i - v 5 

»&*i$rwur$r/b?\ as^vikui^v (n + 

1) a&'ififflfciiitdySF-Cft*. Sfcir^i:, 0~ 

180 [• ] <0MBa5ffl**««T-*«r^. 

[0045] JXtftiJfflifi^^DlIB l o 2 ^-o^^Tl5iql! 
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-th. mmm^tkmmi o 2n immwm&vc P 

Jnfi@ggwi-W5tctt$&^^ k f@ (giiT- 

fl k = n + 1 = 5 ) ^Snffifiy&lf #K 1 —K 5 £IS£ 
-f4. m-h. ffl«MIBI«EVcptcStLT, anSffiRft 

^■k i *^jnfiffiam-tK 5 *TffiNNmTra«at 

[0046] *<3*SS, H 1 0«jSc£i3lvt , ftDSEIft 
W 1 MV5 J: 0 . *EH»5HiEI»t *J*tft#ai50nr 
ftSHEHB V D l — V D 4 rt» ^ IX 0 * $ titz k ISoHufc 

#fc;fi^4 kffl^anfi{S»{i^K i — k 5 k t-tii-F/i 

^D7^PCLK2(t 0-18 0 [• ] TffiffiSr 

fiBBfcisCiic: k*fr* 4, sagfcii 0—3 6 0 

SB*«itf*MBif*^n «/ ? PC LK 1 ^A^iiS^fi 

ALT. WOfi^TOHilfii^ 
[0047] CffiffiHBIOKeoSIMBBlB 1 D ifcfc. 

*i*fcO-e*0. *±S*««fi*fcUT. "TSSIHIh] 

i o 2osBflijattia6*c-e-fii'*i5rj", 

[0048114(1 »J y^S^«EWJ««JBElB £81 

£ "q^siiiBatf aD*0Boigffi«^iar * 4 . 

HkfcSwr, ^S5!ffi0Bti2«<aTOIBmB*»6 

Bd NPNh^Vy^ (I$7^7^n7) Qia 
tXQ21felXK:M» : FCltlii-C«Wt4?*LTV^. * 
Offi^Wi. aPSflSffiSrfltx^aj^ffi^aiLElB (Joffi 
EB) k«r*xS.y^ftiia|&NPNh9>yx^»Q 
3 ftVQ 4 fc . &S<?0 "TSSIji EJBSrBBrf 4 CMLf 
-b[3BQ5ftVQ6#J&^§iiT^4. *;WX9ffiL 
SB (lnfiEffi) fc&4xs v^ffiHiiNPN h^v 
S^**fQ3ftVQ4«l $'Jfflfi-SH££0Bl 0 2^ 
«*&Srfi*JpS«SSlwlfcJ:i3JaS$ix. HI* I o 1 
ftVl o lX£LTffi9ft£ii4o 
[0049] *2SB^^I3!jajEigBt3E*«fc:i±»i 
HBOprasiBIlIBklHl-fllrttTft*^. ffliljftii. 2 

fflcom^JxoajLiaB (Sdsiub) tjMw-fijftr* 

4* HP*>. 2«OX5v^*affl»NPNh5>^* 
^Q9WQ1 OkQl lftVQ 1 2fc33lr^T. *ft-e 

fiaafima I w 2 1 1 w 3 fc J: 0 JnfiS Jut 2 Ifto ffi* 

I o 2ftV I o 2 Xfc I o 3ftV I o 3 X****l«lJK 
DffiSii4o 

[ o o 5 o ] h5ul m4 ?y*i%cmmmmwmw 

0«Sr 2EBJBwc U ^fflOfltffiMWMElBftV 



iDfiSB*fS^Ufe*-&^fl»fi£iaT'ft4. «r3S3S®EIB 
VD1-VD4I1, 04fcSLfcJ:5fc:iaftAaj*fllJft 

S0BVD i^«o»»fc:fi Hi fcSUM y/W i 

[005 1 ] ti^n 7 ;2 0 ltefcwc, m4iz& 
(t4X^ y *ftiIHS|N P N h7 V^^^Q3M'Q 
4 (c J; 4 IK 9 L OBU JnfiSBW 2 fcKMW 4 • 
RI«C H xSy^ifciiUKiNPN h^y^^»Q92i 
VQ 1 0 fc J: 4 ffl^JX 0 ai L EBfiSuMEBW 3 
■T4. 4fc, *2KBfc«££*ufc€-3 lo<offi*KO 
ttLEJBQ 1 3ftVQ14ll (4«|51»/U-7" (PL 
L) #Swi^r€r»fig^4fc^<0Jt«tB*i: LTfOffl 
£;h.Tl*4. 

[00 5 2] t»7n7;2 0 2(:i)Ut, S41C& 
ft4x* 7^^ii^ttNPNh^>^X^^fQ3^Q 
4 J; 4 ffi^ffi 9 ft L ®B{4JDSH3BW4 df^-f 4 . 
^2SBcoffi^^^2ffl^^Ji^^Di0aiL®BQ92al/ , 
Q 1 0 k Q 1 1 ftVQ 1211 ^il-PMnfiBBW 1 , 

w5kLTfflo^*i4. maniBwiavwsoA* 

ti. *fcffl*3&<EeLTt^4^)*'Cfc4. ffl 
* I o 3ft VI o 3X{C^\,^T<7)frmcOltif)k%J!fcLX 
fttfME? D ^om.tJS^P C LK 2ftVP C LK 2 
XicJggJ§irTV^4, 

t 0 0 5 3 ] MMI^ft^QB 1 0 2 ^IWj: 

HB««fcovvcRi!iM-4. memimm^^msii 

ft-^JE^HBl 0 2tt, 4*1^X5 y**ajHBNPN 
h7>^^Pl^P2, P32U/P4. P5Stf 
P6. Mtffc:, P7ftVP8«r«iT^4. 
v ^*il^i&N PNh7 Vis^fttCDm ICOhy VisTs 
9 P 1 , P 3 , P 5 ft VP 7^-^Cil SmfiWJ^ 
»MtBE v Hft VfiCffiHaSmE V LO 2 
mE^r. 3McOffi£ftRD 1 , RD 2ftVRD 3(Cj; 0^ 
4MPJLfc«BE*«tt»$ftT^4. m2cohy>"J 
X?P2, P4, P6at/P8<0^(;ll ffiffiSflffll 
mJEVc p#epiDSilTV^4. 
[0 0 54] glfa^Ox^ ^^ftiBUBNPN 

v^^P803u^^*>feS5#acoaDS«a^ai 

*IK 536*ROffl$il. ( i(iltl±T% 3W 

T) y^ftilSHftNPNh7>y r x^^m2co 
h7>yX^P2, P4XOT6OTl/;^Si + l 

#SC7)X^ ^JtjiUfjNPN h 7VyX;^H (7) 

&mztis ismi#gox*^^^iimftNPNh5> 

> ? X^^|fl2coh^y> ; ^^P 2, P4ftVP6coa 
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[00 5 5]<I<IT\ 2«^tOSP«fi[VL&r/VHiaS: 

k%2<nY^>i/*?<r>riV9 9^Mb^&$ &L#l> 

?*ttiK£lQl--IQ8i:-r«>fc. *3h.6ttfflffliW«l 
WBEVc P fc:»LTia7^>J:d4Wttt*t-. «L 0* 

2«. #«aaajsi— js7(zj:o«iftSft.6« 

[00 56] JEte. B6^EBl»KfciSUfcJ:3fc. h 
7yy^^P2i:P3, P4i:P5, P6£P7£-Hi 

< J: d fcf £ £ #JnM(Safi^ iki-iks fc^toi 

I Q3tt£ttMfctt<&*« ttGSAVjEttL&VMISr-f 
IK2£^i"SC:£#T£&. 

[ o o 5 7 ] ate. *n^®<^ffiffliigsiiif^^^pij 

WBI»VDl-VD4^>**RJ:»3ffi»n»1^7 1 

(pll) ^a^jtttas^saajL. ^aoajajso 

[00 58] 4fc^SfiJg!B 1 Ttt. {ifflftJSPSffiV c p 
fcJ:* WEBBS: 0— 180 [• ] fc U fiffl^O^^. 
EBS:flffflLT0-3 6 0 [• ] OlBg«H£f#£ to 

vfo^tiAK d-36o [• ] cDmmw.w*mmLxi% 
9a*fc«iiWj»g^^iiiBiffl«-riitf, 0-3 

60 [" ] *>IHMffl«MLT»*£fc^*4. v 
6-v9(7)fiffl5:^if(t v l—v4<7)fg-t£fflV^ 

360 [' ] 3& t a«LT#4>il*fcVO1*a«*it>«0 
[00 59] 4fc. WBK»1«C*J^T, 34 211/0 5 

SBHIEl»t4afflV^fctOT , fti**. ftiK3a*iltf 

SKISB* 3 8i:U B2fc<B(t4«*OffifflBiI*4 
5 [' ]ffl*TIMr<6 0 [* ] 2«^£:ir&<l*:fcJ: 

[0060] C ttffifNSBBegOtiBiB 2 ] 4 . "BRC 



aKEiBa»*-t^)4 4fc. B2t*«t*»ia^)^i3e 
iijEiiiBoas* v2tg3 a^3EagniBoai* v 4 

4>fl»*B9l*, 90 [• ] m^fi^teioTfiffl^ 

SWEBli, Z<VZk tSSSLfciiiRT** . 
[006 1 ] BlOtt. WIWJB2fc:*J»t4 , J>'^l[« 

EBflfiSB?**. HJ8JI5JB1 (B4 ) fc&tt&x ^ . y 
?5ft5UI£S NPNh7y^#»Q3aVQ4te«t4ai 

^»Jffl«JKIsIBaViiiail]Kc0^fWB«ttB 1 1 fc* 

* Q 3 at/Q 4 tc J: & fctl^ffi 0 tti L0B<OIMI*fcff 
v\ M*Hl#!^EIBtf 5«otlJ*3&»^ 3B<0lB*fc«f 
Bl 20J:d«cimwt*-4i4:*n!ri64:JSt4. 
01 0. Bl 12K/B1 2+fc&wt\ B4. 05 

[0062] HnSBB^>a»36*#v^ fcofijjfttt. S3 
t=*"Lfc#»J«ai* (JnffifSftfl-^K 1-k 5 ) osv* 

[0063] Si:, ^TSSiffilllBoaa ( n : niill 
ft) . Mtffc, «GEM«|»|IIB^nom$ii««« 
«ttfflJWi-WSc4fcHllfflffi»fi^a (k : kttIE» 
ft) Co^T-Mfl), 

[0 0 64] &ffi9«MgH£ 1 8 0 [• ] fc l,fc*£-fc 

k = n + 1 comi&£ft*>. ttflowwi 1 8 0/n 

[• ]jfl*T\ mi#@0-5J^lEIIIKoai^fiffli:^ 
kSBo^SGiffiBBOffi^fflfflJiiCffltfir*. 
51£uPgfelI£3 6 0 [• ] fc Lfc*&fcU. k = 2 • 
n+l<7)R|f»tJ$fe. fiHawffl*U3 6-0/n [* ] Jffl 
&X\ »l#B^^3HiElB<0ffl*fiHBi:Kk«Bi0 
^SffiUlBcOffl^faffliilpIffli: =Gr-S . 

[0065] W±Ock 3 fc. XttJftB 1 XtfHtt»JB2 
^*BttEIB"Ctt. U X^ffllBEEWllWSJBElB (VD 

i-vd4 ) irz£ o^^m^m&m^com^^ i— v 

5£±j£U 8«Wffl«*Sfvl-v5fc«LT, 
2fc«toT{ifflK8Si-&^i:t Lfc<0T. Wntuv? 

[00 6 6] E|J*> V ®S^nv^fcM^|ig^0 3 5:<^C 

o-3 6o [• ] comm&mzn&z t . 
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£M Lteifit* t) , S*W(c«iI^nffifSISfl^K i - k 5 
mm? u 7 ? JBttftjWMfc LT fc . MffSftttSffl L3r 

d^pclki) tcSflWiiofc:, fiffif5]KS;u-7" 
( P L L) J; SttiHSESfc,* frb?t>b . 

[006 7] C»JWi-f %±0SS^Sa6mD *WBfc 

«4ftBW«#«^HI»<omfi?Bfi8W. JiKfitfBWKIIIB 

[0 0 6 8] 4fc. 06^Lfc»iJffllfi-9^|l]B«, 
[0 0 6 9] HI 3(Cfc(t606fc(7)fflabi?,« s 

v ^js^siisn pnf7^ ^*fcom i &t/ss 2 <n v 

6. T 7 RX/T acO^-Xizm^tl^MK^mzKc-o 

swtsi 2z&&i-&mffimwmM2tLX\^hztx 

[0070]^, 01 3(C&V^T. kflS (k = 5 ) £ 

T«MM»ttob 1K1-1K5 t*ft«L««s*i* 

kfflO^ffiiHKSO, K S 2 , K S 4 , KS6&tfKS 
8£3rU k-lloxay^UaHNPNh^yx 
X^Jff-f-fU'/Uco^T. 3SlCDh?V>o^Tl , T 
3 , T 5RVT7<nK~XlzfottMW^Vc ptfi&te 
SfU m2(?>h7>isA?T2, T4, T6MT8O 
^-.XKIi, JgtaRVl, RV2Al«lV3fcJ:9*l 

<7>%mmtiLvu&tfm2co&mmGLVLiw- maws 



mum Ltzn&mmztiz . 

[007 1] 

n-^ffl«»tJ:fe-r % B8ffiSS2SW^8SeHt— fit 

[HI ] **Wtffi4ffifflW»aB^«i«W*flr«HT 
CH2] ^T3S13iSB^#St*5*t-6ai^co{atBEaSr 
[H 3 ] anfflSStffi-^K l — K 5 ^frffSiWiSEEv c p 

izm-&n&$:fiiirmwmx'h& . 

[H4 ] HJfeTB® 1 to y y^9«QGMW«RIBIB^«Jft 
t-*^SSiElilB&r>'llPfiIllBOigBa*Elr*&. 

[H5] H4tfO«IK*2|lIBffl^ry y^fflBEMfBT* 
jRBB&t/aaSDIBt: ffi&l Lfc*^fft*BT* h . 

[H6 ] SgflBBffi 1 tfOMfflHI #^EJB^<*W2:E1B 

[07] M«t*lttBIBfc*i»t**h9^^^«3 
^SS I Q 1 - I Q 8<59f4ffl©JfWWEEV c P C;^tT 

[08] «a»*cJ:&*7-fe.y hfeJ6L5lv^fc#iffl»ffl 

istft ^ 1 k 1 — 1 k 5 (caiixatf^gjcoffifflfttjfflimEv 

c P t*«- « tttt t S^rtBWBrc* * . 

[H9] 0-360 [• ] (DmmtmzmmLTifthm 
-fhmmmxhh* 

[Hi o] mmmm2w)>rmw£mmmmffi*m 
^h^^mmnRmmm^mnmwimxhh. 

[HI 1 ] HI OcoffitftZ 2mm^X V y 7'M.ME.m 

[hi 2] nmBB2comfflm^mL®wwMmteiB\ 

[hi 3] mmmm^ft^mm^tfiLftttfaizm 
mmw. 1 k 1 — 1 k 5 zftttt &m*&&mwt*>mtm 
f&mxfo&. 

[Hi 4] ^"-y^nyb'jL— ^^^coa^ffi^r- 
^ & lc Df aru cai Ats^y^f (S5 

[Hi 5] ^°-y^;U3>'b tt ^-~^7!?^c7)^ai^)f : ''-' 
[Hi 6] *lfil!*ffJ<50^rAt^«t*#fi^^-f 
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[HI 7] JWtf-y byyiSXfWmzX&iWm* 

VD l-VD4--5JS£515iI1188. 10 1-fiffl»- 
r#S. l 0 2---MM9ft£iaflk wi-ws-SdS 
E». PCLKl-*hSBlilR^n 
(jW?Oy;) , PCLK2-fflffliHSEHlB^a 
^ (rtSP?u>y? ) , Vc f -35SM»S#, vl-v 

p-"ffi«mi*ntffi. qi— Qu-NPNh^y^ 

CI, C2-iiIf, ISl-IS7-t8W, 



Rl-R4-ffifi;, R11-R14-M, Iwl-I 
w3-jDfiflS8SL Iol-Io3, IolX— Io3X 

tt, in, iNx-wR^feo«rasiasBAA, ou 
t, ouTx-aa^onrasiaEiBas*, pi-ps 

-NPNh7y^^ s JS1-JS7-1S1, RD 

m . 201, 202, 211, 21 2"-°T^SiI@B 
aVJnSHlBiOrn y ? % Tl-T8-NPNh7>y 
KS0-KS8-fSI, RV1-RV3-S 




tH2] 



PCLK2 



*S-|v1| 




[033 



[04 3 




3 



IOZX lo2 lo3 k>3X 

9 9 <? 9 



1 154 IS 



5 QB Q1Q Q12 

<_p*1 t- ^^gj 



-OOUT 
5 OUT* 



{ r c) <ic) 6 

M<2 



do] (4) 



[H63 



[H73 




<I2}< 



GNDO- 



* 7*™—* p*W-l OVH 




BE ST SUABLE COPY 
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[05] [09] 





mi I] 



FREFX O— 



ri; 



-vcc a ^ 3 

-IN OUT 

-INX OUTX 
- Vcf 

-GND 1 I 



Vcc 

IN 

INX 



-0-PCLK2 



S a s 

OUT- 
OUTX • 
Vcf 



.ft 




-OVop 



[HI 3] 



IK4 IKS 
9 9 




O Vcp 



BEST AVAILABLE COPY 
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WBSTl 0-2 0 04 0 1 



[0141 



Vidoo iJ\ DAC 
RAM 73/ (RGB) 



RGB 



1 



60 1 

...> 



602 

infer 

S/H 



iiKj IS* iJv 
try? fcg3 LCD 




(016] 



[017] 




(a) e»o^ 



(b) DACtitfj 

(o rsi S /h^« _n n_ji__n__n__rL_rL 

SM S H s H S 1 1 S HEH8 

(d) mas/H/tAA n n n n n n n 

SH S l| S HE H S HSHS 




BEST AVAILABLE COPY 



